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ABSTRACT

Track maintenance works based on track geometry recordings are essential to enhance the safety

and comfort of railway transportation. Usually, the track irregularity has been measured by a special

inspection trains which all were imported from abroad. Because the inspection train speed is limited

under 160 km/h, it takes a long time to inspect railways and there is difficulty in daytime operation.

To solve this problem, we started to develop a track geometry measuring system (TGMS) with

measurement speed up to 300 km/h which can be installed in commercial vehicles

such as

HEMU-430X. In this paper, we introduce a newly developed inertial TGMS and propose two inertial

navigation system (INS) algorithms (method A, B) for measuring track geometry. In order to inves-

tigate advantage and disadvantage of each algorithm, we performed vibration test of the TGMS,

which was simulated by 6-axis shaking table. Through the vibration test, we analyzed the influence

of vehicle vibration on the TGMS which will be installed on bogie frame. To the vibration test, two

methods satisfied the required accuracy of track geometry measurement under the level of the actual
vehicle vibration of HEMU-430X train. Theoretically, method A is sensitive to vehicle vibration than

method B. However, HEMU-430X's bogie vibration frequency range is out of interest range of meas-

urement system. Therefore, method A can also apply the HEMU-430X train.
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Table 1 Characteristics of inspection systems

Subject | Roger-1000K | EMI40K | LOMS (under
development)
Measurement | Optical / Optical / Optical /
method  |versine system|inertial system|inertial system
Max speed 160 km/h 140 km/h 300 km/h
Measuring 0 km/h ~ 5 km/h ~ 15 km/h ~
speed 200 km/h 300 km/h 300 km/h
Standard EN-13848-1 | EN-13848-1 EN-13848-1
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HEMU-430X bogie

Table 2 Characteristics of applied vibration

. Frequency Acceleration
Axis No.
* (Hz) peak(g)
Y1 6.03 2.20
v Y2 31.25 0.13
(lateral axis) Y3 54 0.09
Y4 60 0.08
7 Z1 7.6 3.50
(vertical axis) 72 42 0.06
WAL, 5 F3 Sxr) wepdes gEd 9
@ A ABE FaF 290 4.
Fig. 69 2l& i—;EEuqoﬂ’ﬂ

il 9,17‘} 6Hz~8Hz«]
Table 29} #Fo] 45t
T3kt

PO HER X%

A%0] 2 oA
%
4

TJJrT Y1, zhHE
e AlEdeld Ads

ERE L

AA 7R

Trans. Korean Soc. Noise Vib. Eng., 26(6) : 644~650, 2016 | 647



Kyu-Young Bae et al.;

Influence of Vehicle Vibration on Track Geometry Measurement

4.1 o =
Zhzke] 7R el sl 3 vk AES A
Aaglon, Y3 7R 23040 8 wE WelE

[e]
glo ]X{ A2 ZA Ad= Fig. 79 Zr)
ZF 50x Ho] 2 Wske et
‘_7P 2 SAE HH/] A A Q1 dolm, Al
Y3 A& 77 1025H 40% Atelo|r 3¥ e vk

& AR i]‘°]7} 02mm °JatE ZFo

A 7FE gl

Method A(Fig. 8) 1A= 102455 4
sl sgshe w2 dlo]l wEE A,
e 2 T WAFig D v

10O
[e]
%7

40% /\}o]g Y3
golA AA=E
3}t}. Method B

JlN' 2

Lateral Displacement (Y3-1)
—o— Lateral Displacement (Y3-2)
—— Lateral Displacement (Y3-3) H

Displacement [mm]

I . . . . . . . . .
5 10 15 20 25 30 35 40 45 50 55
Time [sec]

Fig. 7 Lateral displacement - Y3 vibration

Y position (Y3-1)
—&—Y position (Y3-2)
——+—Y position (Y3-3) H

INS Displacement [mm]

. . . . . . . . . .
0 5 10 15 20 25 30 35 40 45 50 55
Time [sec]

Fig. 8 Lateral displacement calculated by method 1 -

Y3 vibration
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